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This invention relates to additives for fuels. 

Fuels for the internal combustion engine, notably petrol (gasolene), 
diesel fuel and aviation fuel are in considerable demand and 
natural sources of these are finite. With the ever increasing cost 
of oil and consequently such fuel, considerable effort has gone' 
into ways of extending such. fuels with cheaper additives. In 
particular, investigations have been carried out to establish 
whether it is possible to add water to fuels. To date, however, 
such research has met with limited success and the addition of 
a maximum of about 6% of water is all that has been achieved 
although the addition of even these relatively small amounts of 
water have been considered to be worthwhile. 

The present invention resides in the discovery that it is possible 
to incorporate much larger quantities of water in, notably, diesel 
fuel while still retaining the essential characteristics of the 
original fuel. It has. surprisingly been found, according to the 
present invention, that as much as 120 parts by volume of water 
can be incorporated into 100 parts by volume of diesel fuel by 
incorporating with the water a non-ionic emulsifying agent. By 
this means, it has been found possible to obtain a homogeneous 
liquid to which appropriate additive or additives are added to 
provide the necessary viscosity and flash point desired for the 
fuel. 

Accordingly, the present invention provides a fuel which comprises 
from 25 - 120 parts by volume of water per 100 parts by volume of 
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diesel fuel, a non-ionic emulsifying agent and one or more 
additives to provide the desired v i s cos i ty -a nd flash point for 
the fuel. Preferably, the water : diesel fuel volumetric ratios 
are 35 - 100 : 100. 

As indicated, up to about 120 parts by volume of water, pre- 
ferably distilled water, can be incorporated in the fuel (per 
100 parts). In geneVal, 25 to 120 parts by volume of water can 
be incorporated and excellent results can be obtained by using 
about equal quantities of water and diesel fuel. 

It will be appreciated that the essential component of the 
composition is the non-ionic emulsifying agent. The principal 
types of material which'can be used for this purpose are the 
non-ionic surfactants which are ethoxylated alkyl phenols, fatty 
acid esters, fatty acid amides and polyoxyal ky 1 ene block copolymers 
Of these, particularly good results have been obtained using 
ethoxylated alkyl phenols and fatty acid amides. 

The ethoxylated alkyl phenols which can be used in the present 
invention typically have the following general formula 
RC 6 H 4 0(C 2 H 4 0) X H where R is Cg to C ]2 alkyl, especially nonyl , 
and x represents the number of ethylene oxide or. glycol derived 
units, generally up to about 30 although the best results have 
been obtained with materials where x is from 4 to 8, especially 
about 5 . 

Preferred fatty acid amides which can be used in the present . 
invention are the fatty acid d i a 1 ka no 1 a mi d es , especially the 
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diethanolamides . A preferred di ethanol ami de is that derived 
from coconut oil fatty acid in which C 1Q ,C 12 and C ]4 acids 
predomi nate . 

It is, of course, possible to use a mixture of non-ionic 
surfactants and it has been found that a mixture of ethoxylated 
alkyl phenol and fatty acid amide is particularly useful. In 
general, in this 'mixture the amount of the amide exceeds that of 
the ethoxylated alkyl phenol although this is not essential. 
Typically, using a mixture of the preferred nonyl phenol 
ethoxylate and the coconut fatty acid d i e tha no 1 a mi de one uses 
15 to 125 parts, especially 20 to 85 parts of the phenol per 100 
parts of the amide (by volume). 

The compositions of the present invention require one or more 
additives to provide the final fuel with the correct viscosity 
and flash point. Thus, in general, a diesel fuel should have 
a kinematic viscosity from 1.5 to 26.4 centistokes at 100°F 
although it wiir be appreciated that the precise value depends 
on the desired end use of the fuel. Thus when the fuel is to • 
be used in engines subjected to variable loads and speed the 
kinematic viscosity is generally from' 1.5 to 2.5, when it is to 
be used for engines subjected to heavy load with uniform speed 
from 2.0 to 5.0 and for engines used at low speed but a uniform 
speed a value from 5.8 to 26.4 centistokes. 

The flash point of the fuel should in general be at least 38°C 
and in general from 38 to 60°C. 



-4- 



• 



V 



Suitable materials for adjusting the viscosity of the fuel 
include heavy naphtha, naphtha solvent.', naphtha liquid, Sarasol 
(a mixture of isomers of d i ethyl benzene and butyl benzene), 
benzol, methyl formate, kerosene (paraffin), light creosite oil!; 
tertiary butyl alcohol and fuel oil. Suitable additives for 
adjusting the flash point include thin transformer oil as well ! " 
as other technical and cosmetic oils. Kerosene can in fact be 
used for both purposes. In other words, by using kerosene, in 
particular that'used' for lighting paraffin lamps, one is able 
to satisfy both the viscosity and the flash point requirements. 

Naturally, the amounts of these additives will depend on their 
own viscosities and flash points but, of course, the appropriate 
amounts can readily be ascertained by experiment. If kerosene 
is employed to fulfil. both functions it is generally used in an 
amount from 30 to 50, especially 35 to 50, parts by volume per 
100 parts by volume of the water. 

Likewise, it will be -appreciated that the precise quantity of 
emulsifying agent employed will vary but, in general, 5 to 40, 
preferably 10 to 30 and especially 10 to 20 parts by volume of 
emulsifying agent are employed per 100 parts by volume of water. 

In order to manufacture the fuels of the present invention it 
is generally most convenient to add the water and non-ionic 
emulsifying agent to the diesel fuel and to agitate the mixture 
until it clears to produce a homogeneous clear solution. The 
additive or additives are then added while continuing agitation 
to provide the correct viscosity and flash point. 
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It has been found that the amount of emulsifying agent employed 
affects the time it takes to produce a homogeneous solution. 
In some instances several weeks are required but, in fact, it 
is usually the case that the bulk of the mixture forms a homo- 
geneous solution in a few days and this can be drawn off and the 
remaining, say, 20% used for a fresh preparation. In general, 
by increasing the amount of emulsifying agent employed one 
reduces the " maturing period". In this connection, it should 
be appreciated that there is not a strict linear relationship 
between the amounts of emulsifying agent, amounts of water added 
and of the other components. It should also be appreciated that 
once the water has been added to the fuel it is in fact possible 
to add the other ingredients in any order although, of course, 
mixing is essential. 

It will be appreciated that the present invention has been 
described with particular reference to dies el fuel but it should 
be noted that the invention is also applicable to other fuels, 
notably petrol "and aviation fuel. With regard to the latter, 
however, it has generally been found to be more convenient to 
prepare the special diesel fuel of the present invention and 
then to mix this with the petrol or aviation fuel. In general, 
it has been found possible to add up to about 1 part by volume 
of the formulated diesel fuel to 1 part by volume of petrol or 
aviation fuel . 



Example 1 

200 parts diesel oil and 200 parts water are mixed. 35 parts 

coconut oil fatty acid diethanolamide (liquid form) are then 

added to the mixture which is then stirred vigorously. At first, 
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the mixture becomes milky-white and thick; continued stirring 
gives a homogeneous mixture. 5 parts ethoxylated nonylphenol 
polyether glycolate N4 are added to the mixture, with stirring, 
until it goes clear (residual cloudiness can be removed by 
adding a small additional amount of the d i e t ha n o 1 a m i d e ) . 
1 g. phenol crystals per 1. of the mixture is added with stirring, 
followed by 7.5 parts n-hexane (a petroleum fraction boiling at 
67- 70°C). 16 parts^mmonium nitrate are then added. 

The flash-point and viscosity of the product can be adjusted by 
increasing the amount of hexane. The n Citane u value and flash- 
point can be adjusted by varying, for example reducing, the 
amount of ammonium nitrate. 



Example 2 

200 parts diesel oil and 200 parts water are mixed. 15-18% 
coconut oil fatty acid di ethanol ami ne are added to the mixture, 
with stirring, until that clears. 7.5 parts of the same n-hexane 
fraction as used_in Example 1 are then added to adjust the 
viscosity to a suitable value, followed by phenol crystals in the 
same amount as used in Example 1. 

Examples 3 and 4 

Two compositions of the invention are prepared from: 



Example 3 



Example 4 



Diesel Oil 



1000 parts 



1000 parts 



Water 



1000 parts 



1000 parts 



Coconut Diethanolamide 
(COE) 



120 parts 



Nonylphenol Ethoxylate N5 

1 1 1 vjmi na t i ng Para f f i n 
( Kerosene ) 



Example 3 
25 parts 
400 parts 



Example 4 
25 parts 
400 parts 



The compostion of Example 3 "matures" almost immediately on 
mixing the ingredients. Both compositions are inexpensive. 

Example 5 

A composition of the invention is prepared from: 

Diesel Fuel 58 ' 6% 

,, . 24% 
Water 

Coconut Di ethanol amide (CDE) 13.7% 
Nonylphenol Ethoxylate N4 2.4% 

i 1 - 2% 

Phenol 



This composition can show good results when run in a diesel engine, 
a net gain of the order of 10% in consideration of increased 



i . e 



efficiency minus increased consumption 
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CLAIMS 

! 

1. A fuel which comprises from 25-120 parts by volume of water 
per 100 parts by volume of diesel fue 1 , non-oinic emulsifying agent and 
one or more additives to provide the desired viscosity and flash 
point for the fuel . 

2. A fuel according to claim 1 which comprises 35 to 100 parts 
by volume of water per 100 parts by volume of diesel fuel. 

3. A fuel according to claim 1 or 2 in which the emulsifying 
agent is an ethoxylated alkyl phenol or a fatty acid amide or a 
mixture thereof . 

4. A fuel accordi ng • to claim 3 in which the ethoxylated alkyl 
phenol has the formula: RC g H 4 0( C^O) x H where R is Cg to C ]2 
alkyl and x represents a number up to 30. 

5. A fuel according to claim 4 in which R is nonyl and x is 
from 4 to 8. 

6. A fuel according to claim 3 in which the fatty acid amide 
is coconut oil fatty acid d i e t h a no 1 a mi d e . 

7. A fuel according to claim 3 in which the emulsifying agent 
comprises 15 to 125 parts by volume of nonyl phenol ethoxylate 
per 100 parts by volume of coconut oil fatty acid d i e th an o 1 ami de . 
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8. A fuel according to any one of the preceding claims in 
which the desired viscosity and flash point are obtained 
using kerosene . 

9. A fuel according to any one of the preceding claims in 
which the emulsifying agent is present in an amount from 5 to 
40 parts by volume per 100 parts by volume of water. 



10. A fuel according to claim 9 in which the emulsifying agent 
is present in an amount from 10 to 20 parts by volume per 100 
parts by volume of water. 

11. A fuel according x to claim 1 substantially as hereinbefore 
described. 

12. A method of preparing a fuel as claimed in any one of the 
preceding claims which comprises adding the water to the diesel 
fuel and adding the emulsifying agent and agitating the mixture 
until at least a part is homogeneous and removing the homogeneous 
mixture. 

13. A fuel whenever prepared by a method as claimed in claim 12. 

14. A modified petrol or aviation fuel which comprises a mixture 
of petrol or aviation fuel and a fuel as claimed in any one of 
claims 1 to 11 and 13. 

15. A fuel substantially as described in this specification 
with reference to the illustrated examples. 
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